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It has been hypothesized that outer-surface cytochromes enable electron transfer 77 to electron-accepting microbial partners or Fe(III) in some ANME (13) (14) (15) (16) (17) (18) (19) . Genes for 78 multi-heme c-type cytochromes that are present in ANME genomes can be highly Archaea such as Ferroglobus and Geoglobus species (23, 24) . However, the study of the 85 mechanisms for extracellular electron transfer in these archaea has been stymied by the Figure S1 ).
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Metabolism of methanol ( Figure 1c ) was accompanied by cell growth (Figure 1d ). In the 
120
The greater consumption of methanol in the absence of BES (Figure 1c) 
171
These results suggest that MmcA is an essential component for extracellular 172 electron transfer to AQDS, but not for the conversion of methanol to methane. This 173 conclusion was further supported by the finding that mmcA was highly transcribed in 174 AQDS-reducing cells, however, its expression levels were below the median log 2 RPKM 175 values for methanogenic cells (Table 1 and Supplementary Table S1 ).
176
Previous studies have suggested that MmcA is part of the Rnf complex, which is 177 required for acetoclastic methanogenesis (39) and that it is co-transcribed with Rnf genes Figure S2) . Furthermore, the expression 181 profiles of mmcA and genes for the Rnf complex were also different (Tables 1 and 2) . Table S2 ). However, transcription of genes coding for 206 enzymes involved in CH 3 -CoM oxidation were also well above the median log 2 RPKM 207 value in the AQDS-respiring cells, suggesting that this pathway is also important for 208 methanol oxidation coupled to AQDS reduction (Supplementary Tables S1A).
209
Differential expression of genes encoding isomers of MtaB, MtaA, and MtcC
210
suggested that there might be some differences in the route for methanol conversion to 211 CH 3 -CoM (Table 3 ). The genes for the isomers MtaB1, MtaA1, and MtaC1 were more Table S1 ).
395
Reads were also normalized and processed for differential expression studies Table S5 ).
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Genome data analysis
401
Gene sequence data for M. acetivorans C2A was acquired from the US 
